V.3.3-UNIT-HG UN T HYDROGRAPH OPERATI ON

| dentifier: UNI T- HG

Application: All prograns

Description: This Operation converts runoff vol unes conputed by a
rainfall-runoff Operation into instantaneous discharges.

The special provisions of this Operation include the follow ng:

1. The duration of the unit hydrograph is assumed to be equal to
the time interval of the runoff tine series.

2. The tinme interval of the unit hydrograph ordi nate spacing nust
be the sane as the tine interval of the instantaneous
di scharge tinme series.

3. The time interval of the runoff time series nust be an even
mul tiple of the instantaneous discharge time series tinme
i nterval

4. Initial unit graph carryover values can be specified by the
user. The carryover values consist of runoff tinme series
val ues. The nunber of values is equal to the number of unit
graph ordi nates mnus one, divided by the ratio of the runoff
tine series tine interval to the discharge tine series tine
interval. The default values are zeroes.

5. The user can specify a baseflow to be added to the conputed
i nst ant aneous di scharges. The basefl ow can consi st of two

parts: constant and variable. |If the variable basefl ow
option is to be used, the user nust specify a daily recession
coefficient. In the (perational Forecast Program the

basefl ow amounts and the recession coefficient can be changed
t hrough the use of run-tinme nodifications (MODs). This option
is primarily for use with APl Operations.

6. Input to this Operation can be in either nmetric or English
units.

A conpl ete description of this Operation is in Chapter I1.4-UN T-HG

Al l owabl e Data Tine |Intervals: 1, 2, 3, 4, 6, 8, 12 and 24 hours

Time Series Used: Tinme series used in this Operation are as foll ows:
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Form of Data M ssi ng
Qut put Ti me Val ues
General Type Dm Units Use Required T.S. Interval Allowed
Runof f L VM I yes n/ a any no
I nst ant aneous
di schar ge L3/ T CMs @) yes additive any 1/ no
1/ The runoff time series tine interval nust be an even nultiple of

t he i nstantaneous di scharge tinme series.

| nput Summary:

The card input for this Operation is as foll ows:

Card For mat Col umms Contents
1 5A4 1-20 CGeneral information for this Operation
5X, F10.1 26-35 Drai nage area to be represented by unit
hydr ograph (KM2 or M 2)
2X, 13 38-40 Nunber of ordinates in the unit
hydrograph - first ordinate is at the
end of the first time interva
2A, 2A4 46- 50 Enter 'CARRY' to input initial carryover
values - default is initial value of
zero
1X, A4 52-55 Option to specify units of input:
o enter 'METR to specify netric units
o enter 'ENGL' to specify English
units
default is METR
F10. 3 56- 65 Const ant baseflow to be added to
conmput ed i nst ant aneous di scharges (CMS
or CFS)
o primarily for use with API
Oper ati ons
o enter 0.0 if currently no constant
basef | ow
4X, 11 70 I ndi cator to all ow optional variable
basefl ow - enter '1' to specify that
vari abl e baseflow input will follow on
Card 2

Card 2 is optiona
is "1'.

2 F5. 4

02/ 14/ 2002

and should only be used if colum 70 of Card 1

Vari abl e basefl ow daily recession
coefficient must be greater than or
equal to 0.5 and less than 1.0
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Card For mat Col ums Cont ents

F10. 3 Total baseflow to be added to conputed
i nst ant aneous di schar ges

0 includes constant baseflow from Card
1 and vari abl e basefl ow (CMS or CFS)

o primarily for use with API
Oper ati ons

0 equal s constant baseflow if
currently no vari abl e conponent

3 2X, 2A4 3-10 Internal identifier for the runoff tine
series

1X, A4 12-15 Data type code for runoff tinme series.

3X, 12 19- 20 Tinme interval of runoff time series (HR)
(conputational time interval of the
Oper ati on)

2X, 2A4 23-30 ldentifier for the instantaneous

di scharge tinme series

1X, A4 32-35 Data type code for the discharge tine
series

3X, 12 39-40 Tinme interval of discharge tine series
in hours (spacing of the unit hydrograph
or di nat es)

4 7F10. 4 1-70 Unit hydrograph ordinates (CMS/ MM or
CFS/IN) - repeat card 4 as many tines as
is necessary to read in the entire unit
hydr ograph (7 val ues per card)

Card 5 is optional and should only be used if col ums 46-50 of
Card 1 is 'CARRY'.

5 7F10. 4 1-70 Initial unit hydrograph carryover val ues
(MMor IN)
0 repeat card 5 as many tinmes as is
necessary (7 val ues per card)
o carryover is the previous runoff
val ues - the nunber of carryover
val ues is:

(n-1) * (at/aT)

wher e:
n = nunber of ordinates
st = ordinate spacing (HR)
AT = runoff duration (HR)

The |l ast value is the npst recent.
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Sanple Input and Qutput: Sanple input is shown in Figure 1. Sanple
output fromthe paranmeter print and carryover print routines is shown
in Figure 2.

Error and Warni ng Messages: The error and warning nessages generated
by this Operation and the corrective action to take when they occur
are as follows:

A. Messages that can occur during setup

1. **WARNING** THE ENGLI SH METRI C SWTCH MJUST BE ' METR ,
"ENGL', OR BLANK. THE VALUE ENTERED IS XXXX. METRIC IS
ASSUMED

Action: Check the spelling of the English-nmetric units
swi t ch.

2. **ERROR** THE RECESSI ON CCEFFI Cl ENT MUST BE GREATER THAN OR
EQUAL TO 0.5 AND LESS THAN 1.0. X XXXX WAS SPECI FI ED

Action: Check value specified for recession coefficient.

3. **WARNI NG** THE TOTAL BASEFLOW MUST BE GREATER THAN OR EQUAL
TO THE CONSTANT BASEFLOW  XXXXXX. XXX WAS SPECI FI ED. THEY
WLL BE SET EQUAL.

Action: Check basefl ow i nput.

4. **ERROR** THE TIME | NTERVAL OF THE RUNOFF TIME SERI ES (XX
HOURS) |'S LESS THAN THE TI ME | NTERVAL OF THE DI SCHARGE
SERI ES (YY HOURS).

Action: Check the time intervals of the runoff and
di scharge tinme series and redefine if necessary.

5. **ERROR** THE TI ME | NTERVAL OF THE RUNOFF TIME SERI ES (XX
HOURS) 1S NOT AN EVEN MULTI PLE OF THE TI ME | NTERVAL OF THE
DI SCHARGE SERI ES (YY HOURS) .

Action: Check the time intervals of the runoff and
di scharge tinme series and redefine if necessary.

6. **ERROR** THE TOTAL LENGTH OF THE UNI T HYDROGRAPH (XX HOURS)
| S LESS THAN THE TI ME | NTERVAL OF THE RUNOFF TI ME SERIES (YY
HOURS) .

Action: Check the tine intervals of the runoff and
di scharge tinme series and redefine if necessary, or add
ordinates to the unit hydrograph.

7. **WARNI NG** THE AREA REPRESENTED BY THE UNI T HYDROGRAPH
( XXXXXX. X SQ ZZ) DI FFERS FROM THE USER SPECI FI ED AREA
(YYYYYY.Y SQ ZZ) BY MORE THAN ONE PERCENT.

Action: Check the ordinates in the unit hydrograph.
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8. **WARNI NG** THE SPECI FI ED UNI T HYDROGRAPH W LL NOT PROVI DE
ANY CARRYOVER VALUES.

Action: Check the nunber of ordinates in the unit graph and
the time intervals of the runoff and di scharge tine series.

B. Message that can occur during carryover transfer.

1. **WARNING** NEI THER THE OLD (XX HOURS) NOR THE NEW (YY
HOURS) RUNCFF TI ME SERI ES Tl ME | NTERVAL |'S AN EVEN MULTI PLE
OF THE OTHER. NO CARRYOVER VALUES CAN BE TRANSFERRED

Acti on: Check the time intervals of the old and new runoff
time series.

Carryover Transfer Rules: The followi ng rules apply during the

carryover tr ansf er process:

1.

Carryover values are runoff values + optional variable
basef | ow.

If the new runoff tinme series tinme interval (aATnew) is not
equal to the old runoff tine series tine interval (aTold) and

a. if ATnewis a multiple of aTold, runoff values are adjusted
by summing the values which fall within a aTnew interval.

b. If aATold is a multiple of aTnew, runoff values are adjusted
by dividing each value by (aTol d/ aTlnew).

c. If neither aTold nor aATnew is a nmultiple of the other,
carryover is not transferred.

The nunber of new carryover values is equal to the nunmber of
new unit hydrograph ordi nates ninus one, divided by the ratio
of the new runoff tine series tinme interval to the new

di scharge tinme series tinme interval.

a. |If the nunmber of new carryover values is less than the
number of old val ues (or adjusted values if adjustnent was
made), the nost recent val ues are saved as carryover.

b. If the nunber of new carryover values is greater than the
number of old val ues (or adjusted values if adjustnent was
made), zeroes are added prior to the earliest runoff val ues.

If variable baseflow is used in both old and new definitions,
the new total baseflowis equal to the old total baseflow or
t he new constant basefl ow, whichever is |arger.

Punched Card Linitations: The punched card formats for this

Operation are as follows. No checks are nade to determne if
guantities are greater or |ess than the maxi mum and mni ni mum val ues
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Par aneters or Punch Maxi num M ninum Precision After
Var i abl es Format Val ue Val ue Deci nal Poi nt
Area (specified
dr ai nage area) F10.1 99999999.9 0.1 t ent hs
Basef | ow const ant F10. 3 999999. 999 0. 001 t housandt hs
Basef | ow recessi on F5. 4 . 9999 0. 0001 t en-t housandt hs
coefficient
Tot al basefl ow F10. 3 999999. 999 0. 001 t housandt hs
(constant +
vari abl e)
Unit graph ordinates F10. 4 99999. 9999

0. 0001

Initial
val ues

02/ 14/ 2002

carryover

t en-t housandt hs

F10. 4
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0. 0001 t en-t housandt hs
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Figure 1. Sanple Card I nput For Operation UN T-HG

- Colum -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
e
PECATONI CA AFTON 395.0 10 ENGL 0. 000

AFTNC I NFW 6 AFTNCROQ SQ'N 6
2000. 6300. 7050. 7500. 7000. 5400. 3900.

2100. 1000. 300.

Figure 2. Sanple Qutput From Operation UNI T-HG Print Paranmeter And
Print Carryover Routines

UNI T HYDROGRAPH OPERATI ON FOR PECATONI CA AFTON
COMPUTATI ONAL TI ME | NTERVAL IS 6 HOURS.

TI ME SERI ES USED BY THI' S OPERATI ON.

CONTENTS I.D. TYPE TI ME | NTERVAL
CHANNEL | NFLOW ( RUNOFF)  AFTNC I NFW 6 HOURS
| NSTANTANEOUS DI SCHARGE AFTNCROQ SQI' N 6 HOURS

6- HOUR UNI T HYDROGRAPH: 10 ORDI NATES DEFI NED AT 6- HOUR | NTERVALS
THE UNI' T HYDROGRAPH REPRESENTS AN AREA OF ABOUT 395.6 SQ. M.
ORDI NATE 1 2 3 4 5 6 7 8 9 10
Q (CFS/IN) 2000. 6300. 7050. 7500. 7000. 5400. 3900. 2100. 1000. 300.
NO BASEFLOW W LL BE ADDED TO THE COMPUTED DI SCHARGES.
UNI' T HYDROGRAPH CARRYOVER VALUES FOR PECATONI CA AFTON

I NI TI AL CARRYOVER VALUES HAVE BEEN SET TO ZERO.
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